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l\, De Inyentione Centri Ofcillatimis. <Per Brook 
Taylor Armig. Regal. Societai. Sodal. 

Dchnitio. 

Efi Centrum Ofcllktionis pun&um quoddam in corpore fen^ 
dula^ cujus vibrationtf finguU eodem modoatqz^ eodem 
tempore peraguntur^ ae fi illudfolum ad eandem difian- 
tiam a pinB0 fuffenjionis filo fHJpetidereiur^ 

13ER fe vix fatis manifeftuiii eft in corpora aliquo dari 
, imjufoiodi punftutn : utpote ciijas aceeleratio de- 
beat, (per ham def} in omnibus inclinationibus corporis 
penduli ad Horizontem, perindeeffe, ac fi a propria tan* 
tiiri) gravitate urgeatur 5 reliquis parciculis torius corpo- 
ris ejus motum proprium baud perturbantibur. Itaqj in 
ordine ad inventionem hujos Centri, pr^mittenda eft 
una aroi altera propofitio, node conftet tale pundum 
dan* 

Prop. !• Prob, i 

Iff mpork OfciUmtis dath qu^vis incUnklione ad Hori^ 
%ontemy invemre pun&um cnjm dccekratio permde ft^ 
ac ft ah ippus propria tantum gramtate urgeatur. 

Sit A B D corporis propofiti fedio in plaoo ad Hoii^ 
zontem perpendicular!, in quo raovetor centrum gravi- 
tatis G, cenrro fufpenfionis exiftente C Diftinguator 
corpus in ekmenta prifmatici piano A B D perpcndi- 

C 2 cularia^ 




cularia, adcoqoe Horizond 

femper paraijela^ ut facile 

patebit ex moto centri gravi- 

tatis G in piano illo A B D. 

Atqj ob hujufoiodi fitum, 

tale elementum quodvis fpt-- 

dari poteft tanqoam puridum 

Phyficum p in piano eodem 

ABD ad pooaum z loca- 

turn. P\educatur iraq; corpus 

P^opofitum in planum Phyficum ABD conftans ex hu- 

jufoodi particulis p. 

In hoc plana ut inveniatur punftem O^ cujus accele- 
ratio propria non mutatur ab adionibus particularum 
reliquarum, attendendum eft ad vires particul^ cujufvis 
ilngukris p in punfto z fitie. Nam ex hifce viribus con- 
jundis oritur plani totius motus abColutus j cujus cpe 
datiir motiis pundi cujufvis propofiti ; unde vicilTim 
invenitur pundum cojus niotus eft datus. 

At urgerur parricula p a vi proprk gravitatisj qo^ fi 
partium coh^fio diffolveretur, in dato tempore minimo, 
datam prodeccret accelerationem motus in perpendiculari 
ad Horkontera rjj. Ad C z due normalem y x, & refoi- 
veeur acceleratio zy in partes zx Sfxy. Ob corporis 
rigiditatem, tollitur vis z x per reflftentiam pundi C. At 
vi reliqua X y trahitup fpatium ABD in gyrum circa 
pundum C 5 8c duda horizontali G o & perpendiculari 

G s 

2R s,. erit ea ut f:^- • Nempe ob , gravitatis vim datam, & 

fimilia triangula x y z & s C z. Ergo , vk particul^ p ad 

Cs 

movendum fpatium ABD eft; ut ^;^ — >^ p. 

Kj Z 

Ad has vires in unum colligendas, fit O punftum ia- 
¥ariabile, in linea ad libitum dufta & ad diftantiam ad- 
hac, incognitam CO. Turn erit vis particuls pad mo- 
vendum 
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i^endum punaum 0,iitj-~ x ^- x p^ hoc eft ut ^— x p. 

Acceleratio autem, quam tribuit p eidem pundo O, erit ut 

X ;^ — • ^^aq; applicata vi ilia ^ .^ x p ad hanc ac- 

C z C z ^ ^^ CO ^ 

C O X G g C z Q ; 

c€leradonem--pT— --7^!) erit quotiens [ \ x p particu- 

v> z q w v> vy q • 

la> quse, fi in ipfo punfto O fingatur moveri cum eadem 

. CO X Cs ^ . , 

acceleratione —7^ eundem omnmo produceret 

C z q : 

niotum, , quern in eodem pundo O producit particuk p. 
Hinc demum reduciturProblema ad motuum Theorcma 

C s 

notifEmum: Applicati enim fumma viriuni^;rQ ^ p ad futn- 

mam particularum 7^-^^ "" p, erit quotiens acceleratio 

abfoluta pundi O. Deiii duita perpendicular! O o, 
& pofita hac. acceleratione aeqirali datae accelerationi 

— - ipfiuspundi O^dabitur diftantia CO. Sit enim — ^ d, 

& (juxta methodum Fhxiomim) C s x p = m, & Cz q : 
?* p — C. Turn ob C O invariabilem erit futnma om- 
nium virium ■^~ x n = — - d & fumma onMium parti- 

CO ^ CO 

cularuni z::r~~ » p = tttt — • llnd«. applicata fuinma 
COq*. *^ COq: '^^ 

M 
raomentorum ad fumraam corporum, erit -^ " C O = d 

d C 

adeoqj C O = -rj-. Irt ventis igitur C 8c M, per f /watm- 

iVi 

mm methodum invcrfamj dabitur C 0» (i E. L 

C^r. A centre gravkatis G ad horizon talem Co due 

perpendicularem G g, & fit corpus ipfum A B C = A. 

Turn 
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Turn ex notiffima indole centri gravitatis erit M^s Gg x A. 

d C 

C g ^ il 



Prop, 3^. Tbeor. i. 

litdem PoMs. xtu^ratur mnBnmO in re&2 C G tranfem 



= CGq: + Gzq:4 2CGxGf^ 
Eft ergo C =: (aggregate om- 
nium C z q : X p =) aggregate 
omnium CGq:xp+Gzq:xp 
— 2 GGx GF X p + 2 CG ^ 
Gfxp. At ob centrum gravita- 
tis G, eft aggregatum omnium 
2CG^GFxp= aggregate 
omnium 2 C G x G f x^. Quare 
eft ^ C = aggregate omnium 
CGq; )ip +Gzq; ^pr^CGq:^ A + U At enim 




per Theor.i -eft C O = ~^— Ergo C O = C G +; 



D 



CG><A 



Q. E. D. 



Car. Hinc datur parallelogrammum C G ^ C O* Eft 

enim G O == pr^; — r-* At dantur A & D. Qgare datur 

CG ^A ^^ 



Prop. 4. Theor. ^, 
lifdem pofftis^ fi in fHf7&o O confiituatHr ParticHla phypca 

C C* A 

— ~^rU — 5 ^«^ propria gravitate agitata Ofcilkt circa 

pnn^um C ; fpattj ABC motus ferinde omnino erit^ 
ac ji agitaretur ab Ofcillatione ipfim corporis A. 

Conftattam ex Natura centri gravitatis, quam ferPr^^ 

« 1-/1 • G G X A . C z qi ^ p 

1. Eitenim— go — aggregatum omnium --tj^ — T 



C Oq: 



Prop. 5i 



( >o 

Prop* 5. Prob, 2, 
Dalis corporis cujufvis magnitudim A^ cmtro grdviiatii 
G» d^ pHn9o fuf^enftouis C Jnvemre ejufdem cm* 
trnm Ofcillatioms 0. 

Fit per Theor i. inveniendo quantitatem C3 vel per 

Theor* 2. quserendo quanticatera D. 

Scholium. 

Ad inftituendnm calculum in ca(a parricukri, eligenda 
eft quaotitas C vel D, prout fuggerit natiira figure pro^ 
pofit^. Dcin data earum alcerucra, akera iteai dabirur 
per ^quationem (^Prop, 5.J C == C G q: x A + D. Ua- 



de etiam dabiiur pgr C G x G O 



i--? 



~- (Cor. Prop. I J 

A 



c 

A 



— C G q :, Cujus ope, ex datis centre gravita- 
tes 8^ pundco fufpcnfionisj daturcentrutn Ofcillationisper 
folam uivifionem. Quare in quolibet cxempio femper 
commodiflimum erk hoc parellelogrammum primiim 
eruere, vel per computum ipfius D, vel per quantitarcm 
C, ex jdonca aiuimprione centri fufper.fioni?. 



A 




Ci 



^upereft, ut h^c excmplis aliquoi: 
illuuremus. 

Ex. I. Sit figora propcfi-.^j Pyramis 

-yy — ^^'^ ADC, cnjus bails elt pgr. A D, lltquj 

j^ P it motus centri gravitarh in piano rr-mfciin- 

te per verticeni C & diametru n bills 
E F lateri A B paralleiam. 

Ad calculum commodiffime inft^ruen- 
dum, fit ipfe vertex C ccnrru n lufp^n- 
fionis. Turn ad modum Prok i. redu- 
catur figipa ad planum phyfi urn tri- 
anguH Ifofcelis C E F, in quo e f paral- 
lelaipfiEF repr^ftn-at lineanj phyficam 
ex particulis p compofitam. Sit C H ~ a. 

HF 




( -r ) 

HF-b, 8cCh = x. Turn ex natura figurse erit 

b X 
e h = — 5 &pan:icula p fita ad pandum z erit ut x ; vel 
a 

Potius, hdco h z == V, erit v x eiementi prifmatici bafo, 

& p erit ut V X x. llnde erit C — C z q .' x v x x =: V x x^ 

4~x r v^ X. Ideoq; fumma omnkm C z q : x p in lined 

h z erit v i x^ -\ 3 & in liaea e f (pro v po- 

nendo — ) erit lumma ilia — xx x-^. Qnde 

a / ^ a3 

iteium capiendo fluentem, & pro x fcribendo a^ erit 

^ 6 b a^ + 2 b3 ^ _ . . ^ 

C = ' K a^. Eft autem pyramis ipfa A. 

2t b a a 
_ .5 8^ diftantia centri gravitatis G a vertice C 

eftCG=^a. Unde- —CGq: =r5=:CGxGO 

4 A ^ A 

CMaaM* -' ^" ^ ta^i ■ n" ' ■■ ■■ ■■■■! ••^^■-^ -^ 

Ejt. 2. Sit figura propofira Conus reftus defcriptus ro- 
tatione trianguli ifofcelis E C F circa perpendiculiitn 
CH. 

Hie iterum futnpto vertice C pro centro fafpenfionis, 
& faftis C H = a, H E = b, C h = x, h z == v, uc 

fuprajerit p = 2 % v >^V — xx — vv^ uade C ^ 2 vx 



K K 

K X X + V V K V — X X — V V. Sit B fegmentutn cir- 
cuii diametro e f defcripti, quod adjacet Abfcilfe h « = v. 



( IS ) 



bb 



& Ordinatse -/^ x x — vv; turn erit fumma omniutn 

. 4 a^ + b* 

- ^ -^ i X V 



C zq : X p in reda hz =: :2 i h~ 



x^B 



b' 






v2 * Et qaanc 



lo 



4a^ 
V ^ ctbj erie haec fumma 



A a^ 4- b^ 



2 X J« *^ 



4^^' 



- K^ B J CDjas duplum - 



4 a- + b^ . 



-— -^■' 



a2 



X x^ B ea 



pars ipfius C in t€d:a e f. Eft aiitem area B ut x^ ; fit 

A a^ + b^ 
ergo B = c x^ ; atq^ pars ilia ipfius C erit ^ — -^^ 



X c i x*.llnde capiendo fluentem erit C—~ 

5 
Eft autem conus ipfe A — f c as, &: C G = I a. Unds 



X c a?. 



CGq: 



D 2 a^ -f 12 b^^ 



A 



8o 
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^ Atq5 ad hune modum procedit calculus in alijs figuris^ 
iibi rationes C h ad h e^ & h z ad p font magis com« 

Ex.^. Ut pateat ratio calculi quantitatis D, fit %ura 

propofita parallelepipedon, 
CUJU5 iacies Horizonti per- 
pendicularis,& paralleia pia- 
no motds centri gravitatiseH: 
A B D* Due diametros E F 
& H I, & fit altirudo ele- 
mentorum p^ : : & lit t r pa- 
rallela HI ; & G F - a, 
Q H — b, Gs= ^i & sz = V, Turn erit D - v x xx 
+ X V vv. Undo ipfius D pars in reda t r erit 2 b i x^ 
+ ^bs i latq^itemm furoendo fluentis duplum, erit 








D 
p 



4D a? 4- 4 ^^ 



i w iiji wu pl 



aa-f bb 
3 
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I 

■• Atqai eft A 
D B quad. 



a D 



f 



um 



£3.- /til 



Ex, 4* Situldmiim exemplam ioSphsera, cujuscirculo- 
ftiaximus B c r, diameter A B, S: 
centrum G. Turn du^is Vmcis m in 
Schemate fatis patent, erit d = G sq: 
K p -f Gm q : i, p. Ac fiiciinia om« 
fiium G s q : k p in reda t r eft 
G s q J duftum in aream circuli dia- 
metro t r defcripti. Item fumnia 
omnium G M q .• x p in reftd k i eft 
G m q : K aream circuli diametro k i 
defcripri.Unde ftatim conftat efieD =; qoater fluentiipfius 
Gsqs in aream circuli cujas diameter eft t r> Sit ergo 
carea circuli cujus radi| quadratum eft i, & fit G A = a, 
§c G s = %. Turn erit d = 4xxx k caa — cxx 

— ^ 4 c X x^ Hade fumendo fiaentem, 8c 

at eritD = — c a^-. Eftautem A=: ^ca^, 
' 15 3 




= 4C a*x x^ 
faciendo x = 

D 2 



Unde 



A 5 



a a* 



Ob a/linitatem folutionis libet bis fubjungere Prob- 
lema de inventione Centri Percuffionis* 

Prop. 6. Prob. 5. 

Carpark cttjufms circa datum pms&um rohtti^ invmhc Cen- 
trum Vercufjionts ; punUnm fcilket tdie^ ut Corpus im 

Hind impingeffSy S^ eadem opera faint um d pm&a jhf 
penponk^ mcqm hue neqm illuc inclimk 

Pf imiim cooftat hoc pimftum quarri debere 10 piano 
motils centri gravitatis. Si mim corpas rcfolvatur in e* 

D a Icmcutai 
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hmenm-pf€mmm 
piano iftioormafiaj 
fereotar ea oiotu 
fibi parailelo 5 on- 
de pjomeora ex n- 
traq§ parte iCIitis 
, plaoi cruoi: ^qoa-. 
Ikjadecqyierrefi- 
fteritiam faftitfn In 
hoc planoj, corpo* 
rispiin^lutnnuliuin 
de eo pelletor. Sit 
ergo planam illud 
AvB, ad quod re- 
ducetur corpus per contradionem tlemeutorum prifma- 
tkorom in particolas p ad pun£ta z fir^s^ iit in Pmi^^ i. 
In hoc. piano Ik C centrum rofaiionisj. bmi. faltem ejus- 
projcdio hQ:^ per lineam perj.endictilateni in hoc pla- 
num demiflini ; 8c fit Q piindum qua:fitum. Pet C due 
ad libitum C f, in qui fume pun^a duo e &f^ m ut 
duftis z Q, 8cf Qj Jt angulus C z<X obtufus^ 8c aogolus 
GfQ. acotos : atque in poo^is z Sc f fint particul^ 
p 8c ^» Turn ad C f dudis normalikis z r Sc f r, quse 
fiit ad inokem ur C z ad C t, i|s repr^fentabuntim 
¥el citaies abfoiut^ particulamrn p Sen At haruw 
^eiocitatum partes quse funt in dire£J:ioiiibus z QSc I Q, 
toUuotor per refifteotiara puofti Q. Ad Q^ z 8c Q§ 
due normales C D 8c C d, Sc ob angulos aequale^ 
£CD = rzQj&fGd = rf Q, Telocitaiuni partes re" 
liqu«, in direflionibus ipfis Qz 8c Q ? perpendiculari- 
bus, eiunt ut e D & f d. Unde habita ratione diftantia- 
mm Q,^8c Q.I, erunr vires parcicolarum p-& ^ ad mo- 
vendom fpaium A B in partes conirariai, ut D z x zQnp^ 
8c d ? ^ I Q. X ?• At per condiiiones Problematis debent 
fiimmae hi^Jofiiiodi contrariarum virium cffe inter fe m* 



'%piki. 



Ob 
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GBangulcsad D & d redos, funt punfta D & d ad 
circum^erentiam circuli diametro C Qdefcripti. Sir liVms 
drculi centrnm E« Turn duftis E z & E t circulo occur- 
rentibus in F & I, f & i, erit BzkzQ=^FzxzI:::= 
E.F q :— E z q ; = E Q q :- E z q :,&^ d § x I Q^== E ? q : 
— - E Qq : Qu'^re erit fbmma oninium E Qc[ : x p ~ 
Ez q : X p ==:: lumm^ omnium E g q : x t — E Q q Tx ^ ; 

&terminis tranfpontiSjfumma omnium E Qq : ^ p + "^ : 

==r, fumm^ omniun Czq:>«p + E?q:x'^j !icc eft, fi 

p ponatur tarn pro particuiap intra circulum, quam pro 

particular extra circulum, erit fumma omnium EQq: 

X p =: fummse oraniuii E z q : x p. Ad C Q due 

normalem z s. Turn erit Ezq: =:::r-_Czq:H-ECq: 

— Q C X C s. Quo valcre ipfiiis Ezq* ei fub-^ 

ftituto, & ^quatione debite tradata, tandem inve- 

mcs fummam omnium C Q >< C s x p ==: fummae om 

njum C z q : K p. UnJe l(V C Q 

fumm^ omnium C z q .- x p ^ , ^ - 
_, ^ — 2 K • At enim eft fumma 

fumm: omnium C s x p 
omnium G z q : x p jpfa quantitas C in calculo centri 
Gfcillationis : & fi centrum gravitatis fit G, &: ad C Q^ 
ducatur normalis Gg, & corpus ipfum dicatur A, erit 
fumma omnium Cs x p = C g x A. Unde eft C Q 

C 

= -^ — -r^ Sit centrum Gfcillationis O; tarn per 
Cg X A 

Thor. iv erit C G = T^Tr-nr^ Unde eft C g : C G : •• 

CG X A 

GG : C Q. Quare per G duda ad C G perpend icularii 
tuanfibit per pundum Q, (^. E. L 
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